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Abstract of JP6068896 

PURPOSETo provide a solid polymer 
electrolytic fuel cell for which a humidification 
part, which is easily assembled and has good 
humidification ability, and which also 
contributes to cooling of the fuel cell, is 
integrated therein. CONSTITUTION: A plurality 
of solid polymeric films 22 having ion 
conductivity, and a plurality of single cells 
consisting of a fuel electrode 3 and an oxidant 
electrode 4 that are adhered to the both 
surfaces of the film 22, are formed through 
bipolar plates 25A, 25B having a fuel gas 
channel 6 consisting of recessed groove and 
an oxidant channel 7, in the part opposed to 
the fuel electrode and to the oxidant electrode 
on the both surfaces of a gas non-permeation 
plate. The solid polymeric film 22 is extended 
to a fixed length in the both directions of the 
fuel electrode 3 and the oxidant electrode 4 
which are opposed to one another, and a 
humidification part 36 of fuel gas is provided 
on the side of one extended part 22B while a 
humidification part 37 of oxidant is provided on 
the side of the other extended part 22A, with 
the extended parts serving as water 
permeation films. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Solid polymer membrane which has ion conductivity. 

A fuel gas passage and an oxidizing agent passage where a single cell which consists of a fuel electrode 
and an oxidant electrode which were arranged by sticking to the both sides becomes a portion which 
counters each said double-sided fuel electrode and oxidant electrode of a gas impermeability board from 
a concave. 

Length extension of predetermined is carried out at a method of both sides of said fuel electrode and an 
oxidant electrode in which it is the cellular structure of a solid polyelectrolyte type fuel cell provided 
with the above, and said solid polymer membrane counters mutually, As a transmission film of 
moisture, this extension is provided in one extension and a humidifying section of an oxidizer is 
provided in a humidifying section of fuel gas, and an extension of another side. 

[Claim 2]The cellular structure of the solid polyelectrolyte type fuel cell according to claim 1 
characterized by comprising the following. 

A humidifying section is an extension of solid polymer membrane. 

A gas humidifying passage formed as a concave which while pinches this and is open for free passage to 
a bipolar plate in a fuel gas passage or an oxidizing agent passage. 

A water replenish passage formed as a concave which became independent into a portion which 
counters said gas humidifying passage of a bipolar plate of another side. 

[Claim 3] Arrangement of a gas humidifying passage in two extensions of solid polymer membrane and 
a water replenish passage, The cellular structure of the solid polyelectrolyte type fuel cell according to 
claim 2 which it is mutually allotted to a symmetric position to solid polymer membrane, and one side 
forms a humidifying section of fuel gas, and another side forms a humidifying section of an oxidizer, 
and is characterized by things. 

[Claim 4]The cellular structure of the solid polyelectrolyte type fuel cell according to claim 2 being 
formed and becoming so that fuel gas or an oxidizer in which a gas humidifying passage passed along 
this may make a U-turn and it may flow into a fuel gas passage or an oxidizing agent passage. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the solid polyelectrolyte type fuel cell stack which used 
solid polymer membrane as an electrolyte membrane, and the cellular structure for humidifying solid 
polymer membrane especially. 
[0002] 

[Description of the Prior ArtJ Drawing 4 is a sectional view [-izing / **/ the single-cell-structure of a 
solid polyelectrolyte type fuel cell / a sectional view / type / in which showing it ] and and, and the 
single cell 1 comprises the solid polymer membrane 2 which has ion conductivity, and the fuel electrode 
(anode electrode) 3 and the oxidant electrode (cathode terminal) 4 which were supported so that it might 
stick to the both sides. The bipolar plate 5 which pinches the single cell 1 consists of a gas 
impermeability board which has conductivity, Power generation based on electrochemical reaction is 
performed by inter-electrode [ of the couple of the single cell 1 ] by supplying oxygen as an oxidizer to 
the oxidizing agent passage 7 formed in the fuel gas passage 6 formed in the field side which touches the 
fuel electrode 3 as a concave as a concave in hydrogen as fuel gas at the field side which touches the 
oxidant electrode 4, Since the output voltage of the single cell 1 constituted in this way is as low as less 
than IV, the solid polyelectrolyte type fuel cell of desired output voltage is obtained by laminating the 
v single cell 1 and the two or more layers bipolar plate 5, and constituting a stack. 
[0003]On the other hand as the solid polymer membrane 1 which has ion conductivity, For example, the 
thing using the perphloro carbon sulfonic acid film (the U.S., Du Pont, trade name Nafion) which is 
proton exchange membrane as an electrolyte membrane is known, While the specific resistance of 20 or 
less ohm-cm is shown and functioning as a proton conductivity electrolyte at ordinary temperature by 
having and carrying out the saturation water of the proton (hydrogen ion) exchange group into a 
molecule, it functions also as barrier membrane which prevents mixing of fuel gas and oxidant gas. 
Namely, the anode reaction (H 2 ->2H + +2e " ) which decomposes a hydrogen content child into a 

hydrogen ion and an electron in the anode electrode (fuel electrode) side, in the cathode terminal 
(oxidant electrode) side, water is generated from oxygen, a hydrogen ion, and an electron - 
electrochemical reaction (2H + +l/2 0 2 +2e " ->H 2 0) - a cathode reaction being performed, respectively 
and, Electrochemical reaction which 2 0 2 ->H 2 0 [ H 2 +l/] Becomes as a whole is performed, and 

generated output is supplied to load with the electron which moves toward a cathode in an external 
circuit from an anode. 

[0004]As mentioned above, While maintaining the inside of the 

solid polymer membrane 2 to a saturation moisture state in order to maintain highly the generation 
efficiency of a solid polyelectrolyte type fuel cell since a film functions as proton exchange membrane 
by carrying out the saturation water of the electrolyte membrane, It is necessary to hold the operating 
temperature of a solid polyelectrolyte type fuel cell to a 50-100 degreeC grade, and to keep the specific 
resistance of solid polymer membrane low. For this reason, after the solid polyelectrolyte membrane 2 
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of each single cell 1 has carried out the water of the water of a saturation content beforehand, assembly 
operation of a stack is performed. However, if it generates electricity by raising an operating 
temperature to the above-mentioned temperature requirement, the drying effect of the solid polymer 
membrane 2 shown below occurs, the solid polymer membrane 2 cannot be maintained to a saturation 
moisture state, but the problem that the generation efficiency of a solid polyelectrolyte type fuel cell 
falls will occur. Namely, while the water generated by electrochemical reaction with fuel gas and 
oxidant gas is carried out out of a system, When proton 2H + generated in the anode reaction turns the 
inside of solid polymer membrane to a cathode from an anode and moves, desiccation of solid polymer 
membrane advances by a child's water carrying out orientation to a proton several minutes, moving to it 
together, and being carried out out of a system with fuel gas and an oxidizer. 

[0005]Then, in order to avoid such a situation, water is added to the reactant gas (fuel gas and oxidizer) 
supplied to the reactant gas passages 6 and 7, the steam concentration (steam partial pressure) in reactant 
gas is raised, and what was constituted so that evaporation of the moisture from the solid polymer 
membrane 2 might be suppressed is known. The tank which collected warm water is prepared for the 
exterior of a fuel cell as a humidifying method of reactant gas, and the external humidifying method 
which supplies the reactant gas which BABURINKU, humidified and humidified reactant gas in this hot 
water to each single cell of a solid polyelectrolyte type fuel cell is known. A solid polyelectrolyte type 
fuel cell is adjoined, a humidifying section is provided, and the internal humidifying method which 
supplies the reactant gas humidified here to each single cell is also known. 

[0006]The mimetic diagram and drawing 6 in which the solid polyelectrolyte type fuel cell of the former 
[ drawing 5 ] of an internal humidification method is shown are a mimetic diagram showing the 
humidifying section in the conventional internal humidification method. In a figure, the solid 
polyelectrolyte type fuel cell 10 adjoins the side attachment wall, and supplies the fuel gas and the 
oxidizer which provided with and humidified the humidifying section 1 1 of reactant gas, respectively to 
the fuel gas passage 6 and the oxidizing agent passage 7 of each single cell. The humidifying section 1 1 
uses solid polymer membrane (membrane filter) without electron conductivity as the humidification 
service-water transmission films 12A and 12B, as shown in drawing 6 , It is constituted so that the field 
side which is one side, respectively may counter the humidifying water passage 13 and the field of 
another side may counter the fuel gas humidification room 16 or the oxidizer humidification room 17, It 
is generated by the steam from the humidification service-water transmission film 12 surface which 
carried out humidity with the water heated by exhaust heat of the fuel cell, and the fuel gas and the 
oxidizer which were humidified with this steam are supplied to the fuel gas passage 6 and the oxidizing 
agent passage 7 of each single cell of the solid polyelectrolyte type fuel cell 10, respectively. 
[0007] 

[Problem(s) to be Solved by the Invention]In order to prevent the reactant gas humidified by the tank 
condensing in piping between fuel cells in an above-mentioned external humidification method, Since 
heat insulation and heating of piping are needed and the heat source for heating of a tank is needed, there 
is a problem of causing decline in the thermal efficiency of a solid polyelectrolyte type fuel cell, and 
there is a fault that a device also becomes large-scale. 

[0008]On the other hand, since a fuel cell stack is adjoined and a humidifying section is arranged in an 
above-mentioned internal humidification method, use of exhaust heat of the fuel cell as a heat source of 
steam generating is easy, and there is an advantage which can also simplify the gas piping between a 
humidifying section and a fuel cell. However, a fuel cell is an isolated system which uses a poly 
membrane without the ion conductivity of a different body as a moisture transmission film, and the part 
mark also have the problem that and assembly operation becomes complicated. If a humidifying section 
can be laminated between the layers of a single cell, it is expected that it is possible to use the latent heat 
of vaporization of the makeup water for humidification for cooling of a fuel cell, and a humidifying 
section can be used also [ cold plate ], but. Since the conductivity of a stack will be lost if it laminates 
between the layers of a single cell, since a humidification service-water transmission film does not have 
electron conductivity, the problem that a humidifying section cannot be made to serve a double purpose 
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as a cold plate of a fuel cell also exists. 

[0009]By uniting with a fuel cell stack, assembly operation is easy for the purpose of this invention, and 
its humidifying performance is good, and there is in acquiring the cellular structure of the solid 
polyelectrolyte type fuel cell provided with the humidifying section which can contribute also to cooling 
of a fuel cell. 
[0010] 

[Means for Solving the Problem]Solid polymer membrane which has ion conductivity according to this 
invention in order to solve an aforementioned problem, A single cell which consists of a fuel electrode 
and an oxidant electrode which were arranged by sticking to the both sides, In a solid polyelectrolyte 
type fuel cell laminated two or more layers via a bipolar plate which has a fuel gas passage and an 
oxidizing agent passage which become a portion which counters each said double-sided fuel electrode 
and oxidant electrode of a gas impermeability board from a concave, Length extension of predetermined 
is carried out at a method of both sides of said fuel electrode and an oxidant electrode which counter 
mutually, as a transmission film of moisture, this extension is provided in one extension and said solid 
polymer membrane provides a humidifying section of an oxidizer in a humidifying section of fuel gas, 
and an extension of another side. 

[001 1]A gas humidifying passage in which a humidifying section was formed as an extension of solid 
polymer membrane, and a concave which while pinches this and is opened for free passage to a bipolar 
plate in a fuel gas passage or an oxidizing agent passage, It shall consist of a water replenish passage 
formed as a concave which became independent into a portion which counters said gas humidifying 
passage of a bipolar plate of another side. Arrangement of a gas humidifying passage in two extensions 
of solid polymer membrane and a water replenish passage is mutually allotted to a symmetric position to 
solid polymer membrane, one side forms a humidifying section of fuel gas, and another side forms a 
humidifying section of an oxidizer. 

[00 12] A gas supplying passage is formed further again so that fuel gas or an oxidizer which passed 
along this may make a U-turn and it may flow into a fuel gas passage or an oxidizing agent passage. 
[0013] 

[Function] In the composition of this invention, the solid polymer membrane which has the ion 
conductivity of each single cell of a solid polyelectrolyte type fuel cell, Predetermined carried out length 
extension at the method of both sides of the fiiel electrode and the oxidant electrode, and it constituted 
so that this extension might be provided in one extension and the humidifying section of an oxidizer 
might be provided in the humidifying section of fuel gas, and the extension of another side as a 
transmission film of moisture. Namely, the gas humidifying passage formed as a concave which while 
pinches solid polymer membrane and is open for free passage to a bipolar plate in a fuel gas passage or 
an oxidizing agent passage, If it constitutes so that the water replenish passage formed as a concave 
which became independent into the portion which counters the gas supplying passage of the bipolar 
plate of another side may be provided and it may be considered as a humidifying section, By forming in 
the bipolar plate the shape of the concave formed beforehand corresponding to the gas humidifying 
passage and the water replenish passage, Since the solid polyelectrolyte type fuel cell provided with the 
humidifying section of the reactant gas unified without changing most laminated structures of a solid 
polyelectrolyte type fuel cell for every single cell can be constituted, the function to avoid the increase in 
part mark and the number of assemblers is obtained. Since it excels in the humidifying performance of 
solid polymer membrane by that of humidifying section ****** for every single cell and the shift of 
moisture to a body part from the extension of solid polymer membrane can also be expected, the high 
dry preventing function of solid polymer membrane is obtained. Since the humidifying section united 
with both the sides of a single cell takes the power generation heat of formation of a single cell as the 
latent heat of vaporization of a steam, a humidifying section serves as a cold plate with quick speed of 
response, and the function to improve the temperature distribution of a solid polyelectrolyte type fuel 
cell is obtained. 

[0014]If it constitutes so that arrangement of the gas supplying passage in two extensions of solid 
polymer membrane and a water replenish passage may be mutually made into a symmetric position to 
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solid polymer membrane, The humidifying section of fuel gas can be formed in one extension, without 
not exerting the humidifying section of an oxidizer on the extension of another side, but affecting the 
composition of a solid polyelectrolyte type fuel cell If a gas supplying passage is formed further again 
so that the fuel gas or the oxidizer which passed along this may make a U-turn and it may flow into a 
fuel gas passage or an oxidizing agent passage, While not needing the supply path of the humidified 
reactant gas but being able to reduce the required surface product of a humidifying section to necessary 
minimum, the function which supplies a reactant gas passage and humidifies solid polymer membrane 
efficiently is obtained without making moisture condense. 
[0015] 

[Example]Hereafter, this invention is explained based on an example. The sectional view which, and is 
shown, [ drawing 1 ] [ the cellular structure of the solid polyelectrolyte type fuel cell which becomes an 
example of this invention ][**][ type ] It is the top view in which drawing 2 looked at the bipolar plate 
in an example from the fuel gas passage side, and the top view in which drawing 3 looked at the bipolar 
plate in an example from the oxidizing agent passage side, and the duplicate explanation is omitted by 
giving the same reference mark to the same component part as conventional technology. The solid 
polymer membrane 22 which has the ion conductivity which constitutes a single cell in a figure, Length 
extension of predetermined is carried out at the method of both sides of the fuel electrode 3 and the 
oxidant electrode 4 which counter mutually via this, and the humidifying section 37 of an oxidizer is 
formed in one extension at the humidifying section 36 of fuel gas, and the extension of another side 
considering this extension as the transmission films 22 A and 22B of moisture. 

[0016]The humidifying section 36 of fuel gas uses the extension 22B of the solid polymer membrane 22 
as the transmission film of moisture, The fuel gas humidifying passage 26 as a concave which while 
pinches this and is open for free passage to the bipolar plate 25A in the fuel gas passage 6 is formed, By 
forming the water replenish passage 24 which consists of a concave which became independent into the 
portion which counters the fiiel gas humidifying passage 26 of the bipolar plate 25B of another side, the 
solid polyelectrolyte type fuel cell provided with the humidifying section 36 of the fuel gas united with 
each single cell is constituted. As the humidifying section 37 of an oxidizer, the extension 22 A of the 
solid polymer membrane 22 is used as the transmission film of moisture, The oxidizer humidifying 
passage 27 as a concave which while pinches this and is open for free passage to the bipolar plate 25B in 
the oxidizing agent passage 7 is formed, By forming the water replenish passage 23 which consists of a 
concave which became independent into the portion which counters the oxidizer humidifying passage 27 
of the bipolar plate 25 A of another side, the solid polyelectrolyte type fuel cell provided with the 
humidifying section 37 of the fuel gas united with each single cell is constituted. 

[0017]The humidifying section 36 of the fuel gas in one single cell and the humidifying section 37 of an 
oxidizer, By making mutually arrangement with the gas humidifying passages 26 and 27 in two 
extensions of solid polymer membrane, and the water replenish passages 23 and 24 into a symmetric 
position to solid polymer membrane, The fuel gas humidifying passage 26 which was open for free 
passage to the fuel gas passage 6, and the oxidizer humidifying passage 27 which was open for free 
passage to the oxidizing agent passage 7 can be formed in the form where the extension of the solid 
polymer membrane 22 of one sheet is used. 

[0018]By the rib 28B which was connected and formed in the seal part 28 by the side of the bipolar 
plate 25A and 25B periphery in the water replenish passages 23 and 24 as shown in drawing 2 o r 
drawing 3 . It is formed with the gas passagewaies 6 and 7, and water works of makeup water are 
performed via the entrances 23 A and 24A of the makeup water which penetrates the seal part 28, and the 
exits 23B and 24B, respectively. The humidifying passage 26 of fuel gas or the humidifying passage 27 
of an oxidizer, It is formed so that it may have the rib 28A between the fuel gas passage 6 and the 
oxidizing agent passage 7, the fuel gas or the oxidizer passing through a humidifying passage may make 
a U-turn and it may flow into the fuel gas passage 6 or the oxidizing agent passage 7, While being able 
to supply a fuel gas passage or an oxidizing agent passage, without making the moisture in the reactant 
gas humidified in the humidifying passage condense, the area which a humidifying section occupies is 
reducible to the minimum. 
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[0019]The single cell which has the cellular structure which becomes an example the makeup water in 
the humidifying section 36 and 37, In response to the power generation heat of formation of a single 
cell, it is heated from a single cell to the extension of direct or the cold plate which is not illustrated, The 
fuel gas or the oxidizer which it was generated by the steam on the surface of the moisture transmission 
films 22A and 22B which carried out humidity, and the reactant gas in the humidifying passage 26 and 
27 was humidified with this steam, and was humidified by the fuel gas passage 6 and the oxidizing agent 
passage 7 which were open for free passage to this is supplied. 

[0020]In the solid polyelectrolyte type fuel cell constituted as a layered product of a single cell which 
has the cellular structure constituted in this way, By forming in the bipolar plate the shape of the 
concave formed beforehand corresponding to the gas humidifying passage and the water replenish 
passage, Since the solid polyelectrolyte type fuel cell provided with the humidifying section of the 
reactant gas unified without changing most laminated structures of a solid polyelectrolyte type fuel cell 
for every single cell can be constituted, While the increase in part mark and the number of assemblers is 
avoided and reduction of a manufacturing cost is attained, Since the function for a humidifying section 
to be provided for every single cell, and for moisture to shift to the body part of solid polymer 
membrane directly from the extension which the humidifying performance of reactant gas was good, 
and carried out humidity, and to prevent desiccation is added, The solid polyelectrolyte type fuel cell 
provided with the cellular structure which has advanced dry prevention performance can be obtained 
economically and advantageously. 

[0021]Since the humidifying section united with both the sides of a single cell takes the power 
generation heat of formation of a single cell as the latent heat of vaporization of a steam, a humidifying 
section serves as the function of a cold plate with quick speed of response, and the advantage which can 
improve the temperature distribution of a solid polyelectrolyte type fuel cell is acquired. 
[0022] 

[Effect of the Invention]This invention was constituted so that the extension of the solid polymer 
membrane as an electrolyte membrane might be provided in one extension and it might provide the 
humidifying section of an oxidizer in the humidifying section of fuel gas, and the extension of another 
side as a transmission film of moisture as mentioned above. As a result, while not needing a 
humidification tank and gas piping but being able to simplify the composition of a device by uniting a 
humidifying section with a fuel cell compared with the solid polyelectrolyte type fuel cell of an external 
humidification method, Since the heat of formation of a fuel cell uses directly as a heat source for steam 
generating, thermal efficiency is high, and when each single cell is provided with a humidifying section, 
the solid polyelectrolyte type fuel cell provided with the cellular structure with high humidifying 
performance can be provided economically and advantageously. 

[0023]In order that it may have the humidifying section united with the fuel cell body for every single 
cell compared with the solid polyelectrolyte type fuel cell of the conventional internal humidification 
method which put the humidifying section side by side to the fuel cell and the heat of formation of a fuel 
cell may use directly as a heat source for steam generating, the speed of response of the humidifying 
amount to change of single cell temperature — it is high, and since supply of the moisture from the 
extension of solid polymer membrane to a body part is also directly expectable, the dry preventive effect 
of the outstanding solid polymer membrane is acquired. Since part mark and its number of assemblers 
can be reduced by being unified, the economic effect which can reduce a manufacturing cost 
substantially is acquired. Since the makeup water supplied to a humidifying section functions also as 
cooling water, the same chilling effect is acquired and the repercussion effect which improves the 
temperature distribution of the plane direction of a single cell and the laminating direction of a solid 
polyelectrolyte type fuel cell, and improves cell characteristics can also be expected to have formed the 
cold plate in each single cell. 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the solid polyelectrolyte type fuel cell stack which used 
solid polymer membrane as an electrolyte membrane, and the cellular structure for humidifying solid 
polymer membrane especially. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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PRIOR ART 

[Description of the Prior Art] Drawing 4 is a sectional view [-izing / **/ the single-cell-structure of a 
solid polyelectrolyte type fuel cell / a sectional view / type / in which showing it ] and and, and the 
single cell 1 comprises the solid polymer membrane 2 which has ion conductivity, and the fuel electrode 
(anode electrode) 3 and the oxidant electrode (cathode terminal) 4 which were supported so that it might 
stick to the both sides. The bipolar plate 5 which pinches the single cell 1 consists of a gas 
impermeability board which has conductivity, Power generation based on electrochemical reaction is 
performed by inter-electrode [ of the couple of the single cell 1 ] by supplying oxygen as an oxidizer to 
the oxidizing agent passage 7 formed in the fuel gas passage 6 formed in the field side which touches the 
fuel electrode 3 as a concave as a concave in hydrogen as fuel gas at the field side which touches the 
oxidant electrode 4. Since the output voltage of the single cell 1 constituted in this way is as low as less 
than IV, the solid polyelectrolyte type fuel cell of desired output voltage is obtained by laminating the 
single cell 1 and the two or more layers bipolar plate 5, and constituting a stack. 

[0003]On the other hand as the solid polymer membrane 1 which has ion conductivity, For example, the 
thing using the perphloro carbon sulfonic acid film (the U.S., Du Pont, trade name Nafion) which is 
proton exchange membrane as an electrolyte membrane is known, While the specific resistance of 20 or 
less ohm-cm is shown and functioning as a proton conductivity electrolyte at ordinary temperature by 
having and carrying out the saturation water of the proton (hydrogen ion) exchange group into a 
molecule, it functions also as barrier membrane which prevents mixing of fuel gas and oxidant gas. 
Namely, the anode reaction (H 2 ->2H + +2e " ) which decomposes a hydrogen content child into a 

hydrogen ion and an electron in the anode electrode (fuel electrode) side, in the cathode terminal 
(oxidant electrode) side, water is generated from oxygen, a hydrogen ion, and an electron - 
electrochemical reaction (2H + + 1/2 0 2 +2e " ->H 2 0) - a cathode reaction being performed, respectively 
and, Electrochemical reaction which 2 0 2 ->H 2 0 [ H 2 +l/] Becomes as a whole is performed, and 

generated output is supplied to load with the electron which moves toward a cathode in an external 
circuit from an anode. 

[0004] As mentioned above, while ma j nt aining the inside of the 

solid polymer membrane 2 to a saturation moisture state in order to maintain highly the generation 
efficiency of a solid polyelectrolyte type fuel cell since a film functions as proton exchange membrane 
by carrying out the saturation water of the electrolyte membrane, It is necessary to hold the operating 
temperature of a solid polyelectrolyte type fuel cell to a 50-100 degreeC grade, and to keep the specific 
resistance of solid polymer membrane low. For this reason, after the solid polyelectrolyte membrane 2 
of each single cell 1 has carried out the water of the water of a saturation content beforehand, assembly 
operation of a stack is performed. However, if it generates electricity by raising an operating 
temperature to the above-mentioned temperature requirement, the drying effect of the solid polymer 
membrane 2 shown below occurs, the solid polymer membrane 2 cannot be maintained to a saturation 
moisture state, but the problem that the generation efficiency of a solid polyelectrolyte type fuel cell 
falls will occur. Namely, while the water generated by electrochemical reaction with fuel gas and 
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oxidant gas is carried out out of a system, When proton 2H + generated in the anode reaction turns the 
inside of solid polymer membrane to a cathode from an anode and moves, desiccation of solid polymer 
membrane advances by a child's water carrying out orientation to a proton several minutes, moving to it 
together, and being carried out out of a system with fuel gas and an oxidizer. 

[0005]Then, in order to avoid such a situation, water is added to the reactant gas (fuel gas and oxidizer) 
supplied to the reactant gas passages 6 and 7, the steam concentration (steam partial pressure) in reactant 
gas is raised, and what was constituted so that evaporation of the moisture from the solid polymer 
membrane 2 might be suppressed is known. The tank which collected warm water is prepared for the 
exterior of a fuel cell as a humidifying method of reactant gas, and the external humidifying method 
which supplies the reactant gas which BABURINKU, humidified and humidified reactant gas in this hot 
water to each single cell of a solid polyelectrolyte type fuel cell is known. A solid polyelectrolyte type 
fuel cell is adjoined, a humidifying section is provided, and the internal humidifying method which 
supplies the reactant gas humidified here to each single cell is also known. 

[0006]The mimetic diagram and drawing 6 in which the solid polyelectrolyte type fuel cell of the former 
[ drawing 5 ] of an internal humidification method is shown are a mimetic diagram showing the 
humidifying section in the conventional internal humidification method. In a figure, the solid 
polyelectrolyte type fuel cell 10 adjoins the side attachment wall, and supplies the fuel gas and the 
oxidizer which provided with and humidified the humidifying section 1 1 of reactant gas, respectively to 
the fuel gas passage 6 and the oxidizing agent passage 7 of each single cell. The humidifying section 1 1 
uses solid polymer membrane (membrane filter) without electron conductivity as the humidification 
service-water transmission films 12A and 12B, as shown in drawing 6 , It is constituted so that the field 
side which is one side, respectively may counter the humidifying water passage 13 and the field of 
another side may counter the fuel gas humidification room 16 or the oxidizer humidification room 17, It 
is generated by the steam from the humidification service- water transmission film 12 surface which 
carried out humidity with the water heated by exhaust heat of the fuel cell, and the fuel gas and the 
oxidizer which were humidified with this steam are supplied to the fuel gas passage 6 and the oxidizing 
agent passage 7 of each single cell of the solid polyelectrolyte type fuel cell 10, respectively. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]This invention was constituted so that the extension of the solid polymer 
membrane as an electrolyte membrane might be provided in one extension and it might provide the 
humidifying section of an oxidizer in the humidifying section of fuel gas, and the extension of another 
side as a transmission film of moisture as mentioned above. As a result, while not needing a 
humidification tank and gas piping but being able to simplify the composition of a device by uniting a 
humidifying section with a fUel cell compared with the solid polyelectrolyte type fuel cell of an external 
humidification method, Since the heat of formation of a fuel cell uses directly as a heat source for steam 
generating, thermal efficiency is high, and when each single cell is provided with a humidifying section, 
the solid polyelectrolyte type fuel cell provided with the cellular structure with high humidifying 
performance can be provided economically and advantageously. 

[0023]In order that it may have the humidifying section united with the fuel cell body for every single 
cell compared with the solid polyelectrolyte type fuel cell of the conventional internal humidification 
method which put the humidifying section side by side to the fuel cell and the heat of formation of a fuel 
cell may use directly as a heat source for steam generating, the speed of response of the humidifying 
amount to change of single cell temperature — it is high, and since supply of the moisture from the 
extension of solid polymer membrane to a body part is also directly expectable, the dry preventive effect 
of the outstanding solid polymer membrane is acquired. Since part mark and its number of assemblers 
can be reduced by being unified, the economic effect which can reduce a manufacturing cost 
substantially is acquired. Since the makeup water supplied to a humidifying section functions also as 
cooling water, the same chilling effect is acquired and the repercussion effect which improves the 
temperature distribution of the plane direction of a single cell and the laminating direction of a solid 
polyelectrolyte type fuel cell, and improves cell characteristics can also be expected to have formed the 
cold plate in each single cell. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Inventionjln order to prevent the reactant gas humidified by the tank 
condensing in piping between fuel cells in an above-mentioned external humidification method, Since 
heat insulation and heating of piping are needed and the heat source for heating of a tank is needed, there 
is a problem of causing decline in the thermal efficiency of a solid polyelectrolyte type fuel cell, and 
there is a fault that a device also becomes large-scale. 

[0008] On the other hand, since a fuel cell stack is adjoined and a humidifying section is arranged in an 
above-mentioned internal humidification method, use of exhaust heat of the fuel cell as a heat source of 
steam generating is easy, and there is an advantage which can also simplify the gas piping between a 
humidifying section and a fuel cell. However, a fuel cell is an isolated system which uses a poly 
membrane without the ion conductivity of a different body as a moisture transmission film, and the part 
mark also have the problem that and assembly operation becomes complicated. If a humidifying section 
can be laminated between the layers of a single cell, it is expected that it is possible to use the latent heat 
of vaporization of the makeup water for humidification for cooling of a fuel cell, and a humidifying 
section can be used also [ cold plate ], but. Since the conductivity of a stack will be lost if it laminates 
between the layers of a single cell, since a humidification service-water transmission film does not have 
electron conductivity, the problem that a humidifying section cannot be made to serve a double purpose 
as a cold plate of a fiiel cell also exists. 

[0009]By uniting with a fuel cell stack, assembly operation is easy for the purpose of this invention, and 
its humidifying performance is good, and there is in acquiring the cellular structure of the solid 
polyelectrolyte type fuel cell provided with the humidifying section which can contribute also to cooling 
of a fuel cell. 
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MEANS 



[Means for Solving the Problem] Solid polymer membrane which has ion conductivity according to this 
invention in order to solve an aforementioned problem, A single cell which consists of a fuel electrode 
and an oxidant electrode which were arranged by sticking to the both sides, In a solid polyelectrolyte 
type fuel cell laminated two or more layers via a bipolar plate which has a fuel gas passage and an 
oxidizing agent passage which become a portion which counters each said double-sided fuel electrode 
and oxidant electrode of a gas impermeability board from a concave, Length extension of predetermined 
is carried out at a method of both sides of said fuel electrode and an oxidant electrode which counter 
mutually, as a transmission film of moisture, this extension is provided in one extension and said solid 
polymer membrane provides a humidifying section of an oxidizer in a humidifying section of fuel gas, 
and an extension of another side. 

[001 1]A gas humidifying passage in which a humidifying section was formed as an extension of solid 
polymer membrane, and a concave which while pinches this and is opened for free passage to a bipolar 
plate in a fuel gas passage or an oxidizing agent passage, It shall consist of a water replenish passage 
formed as a concave which became independent into a portion which counters said gas humidifying 
passage of a bipolar plate of another side. Arrangement of a gas humidifying passage in two extensions 
of solid polymer membrane and a water replenish passage is mutually allotted to a symmetric position to 
solid polymer membrane, one side forms a humidifying section of fuel gas, and another side forms a 
humidifying section of an oxidizer. 

[00 12] A gas supplying passage is formed further again so that fuel gas or an oxidizer which passed 
along this may make a U-turn and it may flow into a fuel gas passage or an oxidizing agent passage. 
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OPERATION 

[Function] In the composition of this invention, the solid polymer membrane which has the ion 
conductivity of each single cell of a solid polyelectrolyte type fuel cell, Predetermined carried out length 
extension at the method of both sides of the fuel electrode and the oxidant electrode, and it constituted 
so that this extension might be provided in one extension and the humidifying section of an oxidizer 
might be provided in the humidifying section of fuel gas, and the extension of another side as a 
transmission film of moisture. Namely, the gas humidifying passage formed as a concave which while 
pinches solid polymer membrane and is open for free passage to a bipolar plate in a fuel gas passage or 
an oxidizing agent passage, If it constitutes so that the water replenish passage formed as a concave 
which became independent into the portion which counters the gas supplying passage of the bipolar 
plate of another side may be provided and it may be considered as a humidifying section, By forming in 
the bipolar plate the shape of the concave formed beforehand corresponding to the gas humidifying 
passage and the water replenish passage, Since the solid polyelectrolyte type fuel cell provided with the 
humidifying section of the reactant gas unified without changing most laminated structures of a solid 
polyelectrolyte type fuel cell for every single cell can be constituted, the function to avoid the increase in 
part mark and the number of assemblers is obtained. Since it excels in the humidifying performance of 
solid polymer membrane by that of humidifying section ****** for every single cell and the shift of 
moisture to a body part from the extension of solid polymer membrane can also be expected, the high, 
dry preventing function of solid polymer membrane is obtained. Since the humidifying section united 
with both the sides of a single cell takes the power generation heat of formation of a single cell as the 
latent heat of vaporization of a steam, a humidifying section serves as a cold plate with quick speed of 
response, and the function to improve the temperature distribution of a solid polyelectrolyte type fuel 
cell is obtained. 

[0014]If it constitutes so that arrangement of the gas supplying passage in two extensions of solid 
polymer membrane and a water replenish passage may be mutually made into a symmetric position to 
solid polymer membrane, The humidifying section of fuel gas can be formed in one extension, without 
not exerting the humidifying section of an oxidizer on the extension of another side, but affecting the 
composition of a solid polyelectrolyte type fuel cell. If a gas supplying passage is formed further again 
so that the fuel gas or the oxidizer which passed along this may make a U-turn and it may flow into a 
fuel gas passage or an oxidizing agent passage, While not needing the supply path of the humidified 
reactant gas but being able to reduce the required surface product of a humidifying section to necessary 
minimum, the function which supplies a reactant gas passage and humidifies solid polymer membrane 
efficiently is obtained without making moisture condense. 
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EXAMPLE 

[Example]Hereafter 5 this invention is explained based on an example. The sectional view which, and is 
shown, [ drawing 1 ] [ the cellular structure of the solid polyelectrolyte type fuel cell which becomes an 
example of this invention ][**][ type ] It is the top view in which drawing 2 looked at the bipolar plate 
in an example from the fuel gas passage side, and the top view in which drawing 3 looked at the bipolar 
plate in an example from the oxidizing agent passage side, and the duplicate explanation is omitted by 
giving the same reference mark to the same component part as conventional technology. The solid 
polymer membrane 22 which has the ion conductivity which constitutes a single cell in a figure, Length 
extension of predetermined is carried out at the method of both sides of the fuel electrode 3 and the 
oxidant electrode 4 which counter mutually via this, and the humidifying section 37 of an oxidizer is 
formed in one extension at the humidifying section 36 of fuel gas, and the extension of another side 
considering this extension as the transmission films 22A and 22B of moisture. 

[0016]The humidifying section 36 of fuel gas uses the extension 22B of the solid polymer membrane 22 
as the transmission film of moisture, The fuel gas humidifying passage 26 as a concave which while 
pinches this and is open for free passage to the bipolar plate 25 A in the fuel gas passage 6 is formed, By 
forming the water replenish passage 24 which consists of a concave which became independent into the 
portion which counters the fuel gas humidifying passage 26 of the bipolar plate 25B of another side, the 
solid polyelectrolyte type fuel cell provided with the humidifying section 36 of the fuel gas united with 
each single cell is constituted. As the humidifying section 37 of an oxidizer, the extension 22A of the 
solid polymer membrane 22 is used as the transmission film of moisture, The oxidizer humidifying 
passage 27 as a concave which while pinches this and is open for free passage to the bipolar plate 25B in 
the oxidizing agent passage 7 is formed, By forming the water replenish passage 23 which consists of a 
concave which became independent into the portion which counters the oxidizer humidifying passage 27 
of the bipolar plate 25 A of another side, the solid polyelectrolyte type fuel cell provided with the 
humidifying section 37 of the fuel gas united with each single cell is constituted. 

[0017]The humidifying section 36 of the fuel gas in one single cell and the humidifying section 37 of an 
oxidizer, By making mutually arrangement with the gas humidifying passages 26 and 27 in two 
extensions of solid polymer membrane, and the water replenish passages 23 and 24 into a symmetric 
position to solid polymer membrane, The fuel gas humidifying passage 26 which was open for free 
passage to the fuel gas passage 6, and the oxidizer humidifying passage 27 which was open for free 
passage to the oxidizing agent passage 7 can be formed in the form where the extension of the solid 
polymer membrane 22 of one sheet is used. 

[0018]By the rib 28B which was connected and formed in the seal part 28 by the side of the bipolar 
plate 25A and 25B periphery in the water replenish passages 23 and 24 as shown in drawing 2 or 
drawing 3 . It is formed with the gas passagewaies 6 and 7, and water works of makeup water are 
performed via the entrances 23A and 24A of the makeup water which penetrates the seal part 28, and the 
exits 23B and 24B, respectively. The humidifying passage 26 of fuel gas or the humidifying passage 27 
of an oxidizer, It is formed so that it may have the rib 28A between the fuel gas passage 6 and the 
oxidizing agent passage 7, the fuel gas or the oxidizer passing through a humidifying passage may make 
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a U-turn and it may flow into the fuel gas passage 6 or the oxidizing agent passage 7, While being able 
to supply a fuel gas passage or an oxidizing agent passage, without making the moisture in the reactant 
gas humidified in the humidifying passage condense, the area which a humidifying section occupies is 
reducible to the minimum. 

[0019]The single cell which has the cellular structure which becomes an example the makeup water in 
the humidifying section 36 and 37, In response to the power generation heat of formation of a single 
cell, it is heated from a single cell to the extension of direct or the cold plate which is not illustrated, The 
fuel gas or the oxidizer which it was generated by the steam on the surface of the moisture transmission 
films 22A and 22B which carried out humidity, and the reactant gas in the humidifying passage 26 and 
27 was humidified with this steam, and was humidified by the fuel gas passage 6 and the oxidizing agent 
passage 7 which were open for free passage to this is supplied. 

[0020]In the solid polyelectrolyte type fuel cell constituted as a layered product of a single cell which 
has the cellular structure constituted in this way, By forming in the bipolar plate the shape of the 
concave formed beforehand corresponding to the gas humidifying passage and the water replenish 
passage, Since the solid polyelectrolyte type fuel cell provided with the humidifying section of the 
reactant gas unified without changing most laminated structures of a solid polyelectrolyte type fuel cell 
for every single cell can be constituted, While the increase in part mark and the number of assemblers is 
avoided and reduction of a manufacturing cost is attained, Since the function for a humidifying section 
to be provided for every single cell, and for moisture to shift to the body part of solid polymer 
membrane directly from the extension which the humidifying performance of reactant gas was good, 
and carried out humidity, and to prevent desiccation is added, The solid polyelectrolyte type fuel cell 
provided with the cellular structure which has advanced dry prevention performance can be obtained 
economically and advantageously. 

[0021]Since the humidifying section united with both the sides of a single cell takes the power 
generation heat of formation of a single cell as the latent heat of vaporization of a steam, a humidifying 
section serves as the function of a cold plate with quick speed of response, and the advantage which can 
improve the temperature distribution of a solid polyelectrolyte type fuel cell is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The sectional view [-izing / **/ the cellular structure of the solid polyelectrolyte type fuel 
cell which becomes an example of this invention / sectional view / type / in which showing it ] and and 
[Drawing 2] The top view which looked at the bipolar plate in an example from the fuel gas passage side 
[Drawing 3] The top view which looked at the bipolar plate in an example from the oxidizing agent 
passage side 

[Drawing 4] The sectional view [-izing / **/ the single-cell-structure of a solid polyelectrolyte type fuel 
cell / sectional view / type / in which showing it ] and and 

[Drawing 5] The mimetic diagram showing the conventional solid polyelectrolyte type fuel cell of an 
internal humidification method 

[Drawing 6] The mimetic diagram showing the humidifying section in the conventional internal 
humidification method 
[Description of Notations] 

1 Single cell 

2 Solid polymer membrane 

3 Fuel electrode 

4 Oxidant electrode 

5 Bipolar plate 

6 Fuel gas passage 

7 Oxidizing agent passage 

8 Gas seal part (rib) 

10 Solid polyelectrolyte type fuel cell (stack) 

1 1 Humidifying section 

12 Humidification service-water transmission film 

1 3 Humidifying water passage 

16 Fuel gas humidification room 

17 Oxidizer humidification room 

22 Solid polymer membrane 

22A The extension of solid polymer membrane (moisture transmission film) 
22B The extension of solid polymer membrane (moisture transmission film) 

23 Water replenish passage 

24 Water replenish passage 
25A Bipolar plate 

25B Bipolar plate 

26 Fuel gas humidifying passage 

27 Oxidizer humidifying passage 

28 Seal part 

28A Rib (for gas U-turn) 
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28B Rib (for formation of a water replenish passage) 

36 Fuel gas humidifying section 

37 Oxidizer humidifying section 
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